Interaural intensity differences are analyzed in neurons of the lateral superior olive (LSO) by 42 integration of an inhibitory input from the medial nucleus of the trapezoid body (MNTB), activated by 43 sound from the contralateral ear, with an excitatory input from the ipsilateral cochlear nucleus. The 44 early postnatal refinement of this inhibitory MNTB-LSO projection along the tonotopic axis of the LSO 45 has been extensively studied. However, little is known to what extent physiological changes at these 46 inputs also occur after the onset of sound evoked activity.
the analysis of input number the stimulation intensity was gradually increased in increments of 5V 162 between 5 and 40V and thereafter in increments of 10V. Maximal evoked currents were only 163 determined if the amplitude of the current had not increased between 70V and 90V stimulation 164 intensity. In a number of neurons low stimulus intensities evoked IPSCs with very small amplitudes 165 (<50 pA) similar to the amplitudes of mIPSC. These IPSCs were not considered to be directly evoked 166 by fiber stimulation and excluded from the analysis. Single-fiber IPSC amplitude was therefore defined 167 as the first average IPSC amplitude larger than 50pA.
169

Data analysis 170
The signals were filtered with a low-pass 4-pole Bessel filter at 10 kHz, sampled at 50 kHz, and 171 digitized using a Digidata 1322A interface (Axon Instruments). Traces were digitally filtered at 2-5 kHz.
172
Stimulus generation, data acquisition and offline analysis of data were performed using pClamp 173 (Version 10.2, Axon Instruments) or IGOR (Version 6.0, Wavemetrics) together with the custom written 174 package NeuroMatics (Jason Rothman, UCL, London).
175
Input resistance was calculated from the voltage deflection evoked by a -100pA current injection at the 176 negative peak of the voltage deflection and at the steady state voltage, 800ms after the beginning of 6 to the voltage change in response to a -100pA current injection. Inhibitory conductances were derived 179 from the inhibitory current amplitudes and the driving force. Since cesium in the pipette can influence 180 the activity of the K + /Cl --exchanger (Kakazu et al. 1999), the chloride reversal potential can change 181 during these recordings. Therefore, we measured the chloride reversal potential by determining the 182 synaptic current amplitude at various holding potentials at different ages. Chloride reversal did not 183 change for different ages (data not shown). IPSC amplitudes in response to train stimulation were 184 determined by fitting an exponential function to the decay of each IPSC and calculating the difference 185 between this function and the current trace at the time point when the maximum of the next IPSC 186 occurred.
187
To objectively determine the number of groups of different IPSC values, which presumably reflects Fig.1A) . Moreover, at this developmental stage input resistance measured in response to small 213 hyperpolarizing current injections was very similar for both species at the peak (gerbil: 42.5 ± 7.9 MΩ, 214 n=7; mouse: 36.9 ± 9.1 MΩ, n=7; p=0.65) and at the steady state (gerbil: 18.9 ± 2.9 MΩ, n=7; mouse: 215 23.4 ± 7.2 MΩ; n=7: p=0.61) of the voltage response ( Fig.1B,C) . Similarly, no species difference was 216 observed for the membrane time constant (gerbil: 2.6 ± 0.5 ms, n=7; mouse: 1.7 ± 0.4 ms, n=7; 217 p=0.12) and the resting membrane potential (gerbil: -62 ± 1.3 mV, n=7; mouse: -61 ± 0.7 mV, n=7; 218 p=0.7) at this developmental stage.
219
The onset of acoustic experience at P12 profoundly changes activity levels in the auditory brainstem 
227
Mice: P10: -63 ± 0.5 mV, n=12; P23: -61 ± 0.7 mV, n=7; p≤0.05) ( Fig.1E ). To find out whether intrinsic 228 properties differ along the tonotopic axis of the mouse LSO we also compared intrinsic properties of 229 neurons in the medial (n=8) and lateral (n=8) part of the LSO of a P18 old mouse in the same brain 230 slice. Intrinsic properties of neurons did not differ between neurons from the medial and lateral part of 231 the LSO in this species (Rin peak: media: 42 ± 10 MΩ, lateral 38 ± 9 MΩ; Rin SS: medial 20 ± 6 MΩ, 232 lateral 20 ± 6 MΩ; tau: medial 2.1 ± 0.5 ms, lateral 2.2 ± 0.5 ms; Vrest: medial -60 ± 1 mV, lateral -60 233 ± 1 mV). These results suggest that membrane properties of LSO neurons in adult gerbils and mice 234 are extremely similar and previously described species specific differences have most likely arisen 235 from technical issues or from variations in age distribution.
236
intensities (10-99V) that were increased in small increments (see methods). Despite the gradual 245 increase in stimulation intensities, IPSC amplitudes increased stepwise usually with 3 to 5 steps total 246 ( Fig.2 A,B ). This stepwise increase in IPSC amplitude in response to increasing stimulus intensity is 
313
and therefore a decrease in dendritic filtering is a major factor for the acceleration of decay kinetics, 314 since mIPSC rise times are differentially distributed in P10 and P23 gerbils and mice (Fig. 5B ). This is 0.01 ms, n=9, p≤0.001; tau decay: gerbil: 1.2 ± 0.1 ms, n=9; mouse: 0.75 ± 0.02 ms, n=9, p≤0.001) 320 ( Fig.4E) , with values which are among the fastest kinetics reported for inhibitory synaptic currents (Fig. 6A ). Interestingly, in gerbils this synaptic depression was not different 335 before and after hearing onset (P10: 0.27 ± 0.03 (n=9); P18: 0.27 ± 0.03 (n=7); p=0.87) ( Fig. 6B,C) , 336 and in mice synaptic depression even slightly increased during this developmental period (P10: 0.31 ± 337 0.02 (n=6); P18: 0.25 ± 0.02 (n=7); p≤0.05). Furthermore, short-term synaptic depression was very 338 similar in mature gerbils and mice (Fig. 6C ). This observed depression is considerably stronger than 339 the one described for excitatory synaptic inputs at the synapse preceding the MNTB-LSO connection 340 in mature animals (Taschenberger and von Gersdorff 2000). We therefore analyzed pharmacologically 341 isolated excitatory postsynaptic currents (EPSCs) in LSO neurons of gerbils evoked by repetitive 342 stimulation of the fibers coming from the ipsilateral AVCN and compared short-term depression 343 between the inhibitory and the excitatory inputs to the LSO. Also the excitatory input to LSO neurons 344 showed significant depression (Fig. 6D ). However, this depression was slightly but significantly smaller depression did not change during the same developmental period. In contrast, the kinetics of inhibitory 
374
On the contrary, the inhibitory projections from the MNTB to the LSO differ between the two species.
375
The mean amplitude of mIPSC, which reflects the mean quantal content, is much smaller in mice 376 compared to gerbils whereas mIPSC frequency, an estimate for the relative number of functional 377 synapses with similar release probability, is larger in mice compared to gerbils. Thus, more synaptic 
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Statistical significance was tested with the unpaired student t-test. 
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